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(54) RECYCLABLE NONWOVEN FABRIC STRUCTURE 
(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a nonwoven fabric composed of a fiber and a resin and 
enabling easy separation of exclusively the fiber by the heat-treatment for a short time for the 
recycling of the fabric without heating and melting treatment by selecting the kind of fiber and 
specialty of resin. 

SOLUTION: The recyclable nonwoven fabric is composed of fibers and a polymer resin binder 
impregnated into the fibers. The fabric is degraded by the heat-treatment at >170** C and below 
the temperature lower than the melting point of the fiber by 30° C for 30 min. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The recyclable non-woven-fabric-structure object characterized by for fiber and a 
giant-molecule resin binder being the nonwoven fabrics with which it comes to sink in, and 
deteriorating by heat treatment for 30 minutes above 1 70 degrees C below temperature lower 30 

degrees C than the melting point of said fiber. 

[Claim 2] The non-woven-fabric-structure object which is characterized by the length direction 

tensile strength value by JISL1906 law of a nonwoven fabric satisfying a bottom type (1) by heat 

treatment for 30 minutes below temperature lower 30 degrees C than the melting point of fiber 

above 1 70 degrees C and in which recycle according to claim 1 is possible. 

xO.3 >=(C-B) — (1) A: (A-B) The length direction tensile strength value of the nonwoven fabric 

which is not heat-treated after giant-molecule resin binder grant (N/5cm) 

B: The length direction tensile strength value of the nonwoven fabric which is not heat-treated 

before giant-molecule resin binder grant (N/5cm) 

C: The length direction tensile strength value of the nonwoven fabric after carrying out heat 
treatment for 30 minutes below temperature lower 30 degrees C than the melting point of fiber 
above 1 70 degrees C after giant-molecule resin binder grant (N/5cm) 

[Claim 3] The non-woven-fabric-structure object which is characterized by coming to be given 
five to 100% of the weight to the fiber from which a giant-molecule resin binder constitutes a 
nonwoven fabric and in which recycle according to claim 1 or 2 is possible. 

[Claim 4] The non-woven-fabric-structure object which is characterized by the fineness of the 
fiber which constitutes a nonwoven fabric being 2-1 7dtex and in which recycle according to 
claim 1 to 3 is possible. 

[Claim 5] The non-woven-fabric-structure object with which a nonwoven fabric is characterized 
by coming to carry out thermocompression bonding of the continuous glass fiber and in which 
recycle according to claim 1 to 4 is possible. 

[Claim 6] The non-woven-fabric-structure object which is characterized by being the needle 
punch nonwoven fabric with which a nonwoven fabric consists of continuous glass fiber and in 
which recycle according to claim 1 to 4 is possible. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The fiber structure object of this invention is related with the nonwoven 
fabric used for the fields industrial materials, agriculture, construction, for engineering works, etc. 

[0002] 

[Description of the Prior Art] The nonwoven fabric is used for all the fields of our personal 
appearance industrial materials, agriculture, construction, for engineering works, etc., and the 
material configuration has what consists only of a fiber component, and the common thing which 
made resin give a fiber component. 

[0003] In order to obtain the predetermined reinforcement demanded, the nonwoven fabric which 
consists only of a fiber component interlaces fiber with a heat embossing roll, and is making fiber 
interlace [ nonwoven fabric ] mechanically by thermocompression bonding or needle punch 
directly. 

[0004] Moreover, even if it is in the nonwoven fabric which made resin give a fiber component, 
there are approaches, such as carrying out adhesion immobilization of the fiber by resin by the 
same reason. 

[0005] In order to raise the fixed effect by the heat of fiber furthermore in the case of 
thermocompression bonding, two or more mixed fiber from which sheath-core fiber and the 
melting point differ is used, or many approaches of also giving resin further to the case in needle 
punch, and raising reinforcement further are used. 

[0006] However, although adhesion immobilization is performed with means, such as 
thermocompression bonding and resin grant, in order that these nonwoven fabrics may obtain 
predetermined reinforcement therefore, it is difficult to unfold as fiber directly and to collect 
from a nonwoven fabric to recycle and reuse. 

[0007] Heating melting, after pelletizing, in order to attain the purpose by approaches, such as 
fiber formation and molding, by heating melting for the second time through grinding, separation, 
etc. first, there is much constraint including a cost side. 

[0008] Therefore, although the approach of unfolding and collecting fiber from a nonwoven fabric 
directly, and reusing as fiber is desirable, since immobilization of the fiber by thermocompression 
bonding was too strong, it was actually difficult, and even if it was in the resin grant article, the 
so-called easy recycle-izing was difficult by the same reason. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention is choosing and constituting fiber and 
special resin, and it is in offering the nonwoven fabric whose recycle-ization is attained, without 
separation of only fiber being easy and carrying out heating fusion by short-time heat treatment. 
[0010] 

[Means for Solving the Problem] This invention which attains the above-mentioned purpose has 
the next configuration. That is. fiber and a giant-molecule resin binder are the nonwoven fabrics 
with which it comes to sink in. and it is the recyclable non-woven-fabric-structure object which 
deteriorates by heat treatment for 30 minutes above 1 70 degrees C below temperature lower 30 
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degrees C than the melting point of said fiber. 
[0011] 

[Embodiment of the Invention] Fiber and a giant-molecule resin binder are the nonwoven fabrics 
with which it comes to sink in, the non-woven-fabric-structure object of this invention 
deteriorates by heat treatment for 30 minutes above 1 70 degrees C below temperature lower 30 
degrees C than the melting point of said fiber, it loses the function of resin substantially by this 
heat treatment, and reuse of it is attained as fiber or a fiber structure object. 
[0012] In this invention, saying "it deteriorates by heat treatment for 30 minutes below 
temperature lower 30 degrees C than the melting point of fiber above 170 degrees C" The value 
which lengthened the length direction tensile strength value of the nonwoven fabric which does 
not carry out this heat treatment before giant~molecule resin binder grant from the length 
direction tensile strength value of the nonwoven fabric after carrying out this heat treatment 
after giant-molecule resin binder grant From the length direction tensile strength value of the 
nonwoven fabric which does not carry out this heat treatment after giant-molecule resin binder 
grant It says that the heat-treatment-temperature conditions which become 30 or less percent 
of the value which lengthened the length direction tensile strength value of the nonwoven fabric 
which does not carry out this heat treatment before giant-molecule resin binder grant are in 
within the limits below 170 degrees C or more and temperature lower 30 degrees C than the 
melting point of fiber. In addition, the length direction tensile strength value is measured by 
JISL1 906 law. 

[0013] In this invention, it is because it will be in the almost same fiber nonwoven fabric 
condition as giant-molecule resin binder grant before in a physical operation of easy ****** 
extent, maintaining substantially the structure of the fiber which constitutes a nonwoven fabric if 
the giant-molecule resin binder which becomes 30 or less percent is use for making 30 or less 
percent into a standard like the above-mentioned conditions. Since it is in the condition of being 
very easy to carry out recycle if a giant-molecule resin binder which becomes twenty or less 
percent is used, it is desirable. Since immobilization of fiber becomes strong too much and reuse 
becomes impossible directly as fiber or a fiber structure object since the function of resin 
remains enough when becoming larger than 30 percent, it is not desirable. 

[0014] If the use as a non-woven-fabric-structure object is not borne in essence at temperature 
with the deteriorating temperature conditions lower than 1 70 degrees C as mentioned above, and 
temperature lower 30 degrees C than the melting point of fiber is exceeded, since the fiber to 
reuse will produce deterioration and business of recycle will not be made, it is not desirable. 
When fiber is polyester fiber, 230 degrees C or less below of temperature lower 30 degrees C 
than the melting point of fiber are 220 degrees C or less more preferably. 
[0015] In this invention, 5 - 100% of the weight of its range is desirable to the fiber which 
constitutes a nonwoven fabric, and if the amount of grants of a giant-molecule resin binder is 5 - 
50% of the weight of the range, it is more desirable. Although what is necessary is just to make it 
give mostly to obtain what has it, at less than 5 % of the weight, it is difficult to acquire an 
adhesive property, and since there is a problem in respect of cost when 100 % of the weight is 
exceeded, it is not desirable. [ high reinforcement and hard ] In addition, what is necessary is just 
to choose suitably according to an application in consideration of reinforcement being in a fall 
inclination, without distributing stress, since the elasticity as a binder will be lost and it will 
become weak, if a glass transition point becomes high although especially limitation is not carried 
out about physical-properties values, such as a glass transition point of a resin binder, and 
softening temperature. 

[0016] As a giant-molecule resin binder given to the fiber which constitutes a nonwoven fabric in 
this invention Although the thing of butadiene systems, such as styrene butadiene rubber which 
has double association which is easy to deteriorate in intramolecular, nitril butadiene rubber, and 
methacrylic acid butadiene rubber, and the thing from which it is easy to be desorbed in the side 
chain of a molecule like a vinyl acetate system and a vinyl chloride system are used preferably 
Without adding what suppresses degradation of an antioxidant, an ultraviolet ray absorbent, etc., 
if you may be resin in the form which promotes degradation and which adds a radical generating 
agent etc., for example and it is resin which discovers the operation which loses adhesion 
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immobilization of fiber, especially limitation will not be carried out. 

[0017] In addition, the approach of drying, after being immersed in a solution, or dispersion liquid 
or emulsified liquid as the grant approach of the giant-molecule resin binder in this invention and 
****(ing) with a nip roll can be used, and it can combine with a cost side and can use suitably. 
[001 8] In this invention, it is desirable that it is 2 - 1 7dtex, and if the fineness of the fiber which 
constitutes a nonwoven fabric is 3 - 9dtex, it is more desirable. 

[0019] When fineness is thinner than 2dtex(es) as industrial materials, for example, a base fabric 
for tufted carpets, cutting of fiber according to a tuft needle by tuft processing is large, and 
since physical strength declines and the dimensional change-proof engine performance in post 
processing is inferior, it is not desirable. Since the fiber number per eyes will decrease and it will 
become a sheet with a coarse consistency if fineness is thicker than 1 7dtex(es), it is not 
desirable. 

[0020] The nonwoven fabric which constitutes the non-woven-fabric-structure object of this 
invention can use the thing which carried out thermocompression bonding of the continuous 
glass fiber by the use application, or the thing which carried out needle punch of the continuous 
glass fibers, are industrial materials, agriculture, construction, and an object for engineering 
works, and can use the thing which the thing which comes to carry out thermocompression 
bonding of the fiber about an application with thin thickness made interlace fiber mechanically by 
needle punch when big thickness was required. 

[0021] Moreover, in industrial materials, on mats, what gave thick and flexible needle punch can 
be used, and what carried out thermocompression bonding to the product as which rigidity is 
required like a tile carpet also as a base fabric for tufted carpets is not especially limited to that 
of which moldability is required, and can use it for it again according to a cost side or an 
application. 

[0022] The nonwoven fabric which consists of continuous glass fiber which constitutes the non- 
woven-fabric-structure object of this invention After high-speed-leading the filament group 
breathed out and extruded from many mouthpieces, extending it with ejector mechanism, carrying 
out uptake on a network and obtaining a predetermined sheet, in order to make a physical 
property for a sheet to bear give the dimensional change in post processing After carrying out 
thermocompression bonding of this sheet with a heat embossing roll directly or making fiber 
interlace by needle punch, a giant-molecule resin binder is made to be able to give and it can 
obtain. 

[0023] In addition, although it is not necessary to raise the fixed effect of the fiber by 
thermocompression bonding since the binder of giant-molecule resin is made to give fiber and 
the reinforcement of a nonwoven fabric is made to discover when carrying out 
thermocompression bonding of the nonwoven fabric which constitutes the non-woven-fabric- 
structure object of this invention and obtaining it, the configuration of fiber and especially its 
component are not limited, and may use two or more mixed fiber from which not only a single 
fiber component but sheath-core fiber and the melting point differ. 
[0024] 

[Example] An example explains this invention concretely below. 

[0025] In addition, the following approach estimated the characteristic value in this invention. 

(1) It asked using DSC[ by melting point PerkinElmer, Inc. ]-7 mold of fiber from the melting 
curve when carrying out a temperature up by part for programming-rate/of 10 degrees C. 

(2) Tensile strength, ductility JIS LI 906 law estimated. 

(3) It asked by the heat deterioration **** type. 
Heat deterioration nature = (C-B)/(A-B) 

A: The length direction tensile strength value of the nonwoven fabric which does not carry out 
170 degrees C and dry heat treatment for 30 minutes after giant-molecule resin binder grant 
(N/5cm) 

B: The length direction tensile strength value of the nonwoven fabric which does not carry out 
1 70 degrees C and dry heat treatment for 30 minutes before giant-molecule resin binder grant 
(N/5cm) 

C: The length direction tensile strength value of the nonwoven fabric after carrying out 1 70 
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degrees C and dry heat treatment for 30 minutes after giant-molecule resin binder grant 
(N/5cm) 

(4) It evaluated whether it would be possible to get loose if recycle nature fiber is rubbed lightly 
by hand, to become a line easily, to collect and to reuse as fiber. 

With ejector mechanism, it high-speed-led and the filament group which breathed out the 
filament from many mouthpieces and was extruded only of the single component of polyethylene 
terephthalate with example 1 melting point of 260 degrees C was extended so that it might be 
set to single fiber fineness 9dtex. uptake was carried out on the network, thermocompression 
bonding was carried out by the weak force with a linear pressure of 98Ns [/cm ] with the 215 
more-degree C heat embossing roll, and the sheet eyes 97 g/m2 and whose length tensile 
strength are 108Ns / 5cm and 4% of length **** ductility be obtained. 

[0026] After being immersed in the emulsion liquid blended and adjusted so that the MBR system 
resin binder of -18 degrees C of glass transition points might be given to the obtained sheet 15% 
of the weight, it ****(ed) with the nip roll and about 1 12g of eyes/and the nonwoven fabric of m2 
were obtained through desiccation processing. 

[0027] 170 degrees C of the obtained nonwoven fabric and the physical properties before and 
behind the dry heat treatment for 30 minutes are as in Table 1 . It was the result of showing the 
good recycle nature which fiber gets loose, and it becomes cotton-like easily, collects, and can 
be reused as fiber, when it rubs lightly by hand. 

With ejector mechanism, it high-speed-led and the filament group which breathed out the 
filament from many mouthpieces and was extruded only of the single component of polyethylene 
terephthalate with example 2 melting point of 260 degrees C was extended so that it might be 
set to single fiber fineness 4dtex, uptake was carried out on the network, and 98g of eyes/and 
the sheet of m2 were obtained. 

[0028] The needle consistency gave 75 needle punch /to this sheet cm with the No. 40 needle of 
an organ company 2, and the sheet eyes 100 g/m2 and whose length tensile strength are 
245Ns / 5cm, and 77% of length **** ductility was obtained. 

[0029] On the obtained sheet, after being immersed in the aquosity emulsion liquid of the same 
resin binder as an example 1 , with the nip roll, desiccation processing was ^^^^(ed) and carried 
out and the nonwoven fabric of 1 14 g/m2 was obtained. 

[0030] 1 70 degrees C of the obtained nonwoven fabric and the physical properties before and 
behind the dry heat treatment for 30 minutes were as in Table 1 , and it was the result of showing 
the good recycle nature which can be reused as fiber practically equal with the condition of 
having given needle punch before resin grant, when it rubs lightly. 

The example 1 of a comparison - the examples 1 and 2 of 2 comparisons were acquired like the 

example except having used the resin which added the anti-oxidant and the ultraviolet ray 

absorbent 2% each to the resin binder to the methacrylic acid butadiene rubber system resin 

binder of -18 degrees C of glass transition points used in the examples 1 and 2. 

[0031] It was what does not have the physical-properties change before and behind 170 degrees 

C and the dry heat treatment for 30 minutes compared with examples 1 and 2, and is inferior to 

the recycle nature for the reuse purpose. 

[0032] 

[Table 1] . 
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[0033] 

[Effect of the Invention] The non-woven-fabric-structure object of this invention is used good 
as industrial materials, agriculture, construction, and an object for engineering works, it is 
choosing and constituting special resin, and recycle-ization of it is attained, without separation of 
only fiber being easy and carrying out heating fusion by short-time heat treatment. 
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